All samples shown have the same spin concentration, as described in Experimental. The presence of ND + samples, whose spin-labeling locations are more solvent-exposed, is useful to enhance the overall modulation depth of DEER signals and thus effectively improve the SNR of DEER data. Note that as the SNR of DEER data is defined by a ratio of the peak intensity to the root-mean-square of noise, it is directly proportional to the peak intensity (i.e., Vm) of the background-corrected data when all of the experimental data have a similar noise level. As shown, we observed an improvement of SNR in the range of 27% and 125%. With the SNR improvement, it directly leads to an enhancement in the distance resolution obtainable by TIKR, hence a distinct reduction in the distance distribution width as compared to the pure YetJ + results (Figs. 3 and 4) .
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